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ABSTRACT 


A comparison of 283 Tanana River burbot, Lota l o t a  (Linnaeus), vertebrae 
and otoliths (used to determine age) showed no significant difference in 
the mean age between structures in the variability within or between 
readers for either one; thus, either structure can be used to determine 
the age of burbot from the Tanana River, and a variety of readers will 
generate comparable results. 

In 1985, the male-to-female sex ratio of burbot sampled in the Tanana 
River was approximately 1 : l ;  7 7 %  of 203 burbot sampled were sexually 
mature at age 6 ,  and all were mature at age 9. Data are presented 
describing the age, length, and weight frequency of burbot in the Tanana 
River. 

Using hoop traps, a total of 653  trap nights was used to catch 998 
burbot, resulting in an average catch per unit of effort of 1.5 fish per 
trap night. The burbot averaged 461 mm in total length; 841 of these 
burbot (300 mm and greater in length) were tagged. 

Burbot appear to be distributed throughout the Tanana River and 
apparently occupy all types of habitat. Results from the 1983-1985 
tagging studies suggest that burbot remain fairly resident within an 
area; if movement occurs, it is usually in an upstream direction. 
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BACKGROUND 

The Tanana River  i s  a l a r g e ,  g l a c i a l  stream t h a t  is  formed by t h e  
confluence of t h e  Chisana and Nabesna Rivers ,  near  Northway, Alaska. It 
f lows nor thwes ter lv  f o r  440 m i  and  j o i n s  t h e  Yukon River ,  approximately 
4 m i  east  of t h e  v i l l a g e  of Tanana (Figure 1 ) .  

Because of t he  g l a c i a l  n a t u r e  of t h e  r i v e r ,  s p o r t  f i s h i n g  f o r  most 
s p e c i e s  is l i m i t e d  t o  those  a r e a s  hav ing  cl-ear-water t r i b u t a r i e s  nearby; 
e .g . ,  t h e  mouths of t h e  Chena and Salcha Rivers .  Burbot, L O t a  Z O t a  
(Linnaeus) ,  are found throughout t h e  Tanarra dra inage  and feed 
p r i n c i p a l l v  on o t h e r  f i s h .  A s  exemplif ied by t h e i r  use of o l f a c t o r y  
senses  f o r  feeding ,  burbot have adapted w e l l  t o  t h e  s i l t y  waters of t h e  
Tanana. 

Fishermen use t r o t - l i n e s  with up t o  15 b a i t e d  hooks t o  ha rves t  burbot .  
Burbot f i s h i n g  along t h e  Tanana River ,  e s p e c i a l l y  near  Fairbanks,  is  one 
of t h e  fas tes t -growlnp  f i s h e r i e s  i n  t h e  I n t e r i o r .  Harvest  l e v e l s  have 
more than doubled i n  r ecen t  yea r s  and have reached 2,000 burbot 
annual ly .  

Research t o  a s s e s s  t h e  s t a t u s  of t h e  burbot popula t ion  i n  t h e  Tanana 
River  by t h e  Alaska Department of  F ish  and Game (ADFCG) began i n  1983. 
While t h e  sample s i z e s  were sma l l ,  a d a t a  base,  inc luding  age,  l eng th ,  
weight ,  sex ,  and gene ra l  d i s t r i b u t i o n  informat ion ,  w a s  e s t a b l i s h e d .  

RECOMMENDATIONS 

1 .  	 Tag burbot a long t h e  f u l l  e x t e n t  of t h e  Tanana River.  

2. 	 F i l l  t h e  d a t a  gap f o r  younger burbot (age 0 t o  3) ob ta in ing  a l a r g e  
sample of v e r t e b r a e  and o t o l j t h s .  

3. 	 Develop an index of abundance by conducting a mark-recapture 
popula t ion  e s t ima te  i n  a s e c t i o n  of t h e  Tanana River  and by 
indexing abundance i n  o t h e r  r i v e r  s e c t i o n s .  

4. 	 Explore t h e  p o s s i b i l i t i e s  and techniques r equ i r ed  t o  b e t t e r  
e s t ima te  t h e  r e c r e a t i o n a l  h a r v e s t  (by a n g l e r s  u s ing  set  l i n e s )  of 
burbot i n  t h e  Tanana River .  

OBJECTIVES 

1. 	 To d e f i n e  t h e  age,  s i z e  and sex composition of t h e  ca t ch  
of  burbot from t h e  Tanana River  and t o  compare burbot 
aging techniques  u t i l i z i n g  t h e  o t o l i t h  and v e r t e b r a  
bones. 

2. 	 To conduct a burbot  tagging  program on t h e  Tanana River ,  
thus  enhancing t h e  e x i s t i n g  d a t a  base concerning growth 
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Figure 1. The Tanana River  drainage. 



rates and migratorv behavior of Tanana burbot and 

providing information bracketing exploitation level of 

this population by recreational fishermen. 


3. 	 To develop an accurate and repeatable annual standard 
index of abundance statistic. 

TECHNIQUES USED 

In the Tanana River, a large outboard-powered riverboat was used to set 
hoop nets. Netting locations were selected according to fluctuating 
water levels and marked on 1:63,360 USGS maps. 

Commercially available hoop nets ( 3  ft diameter by 12 ft long) were 
selected as the primary sampling tool for this study. Spreader bars 
made from l-in (outside diameter) chlorinated polyvinyl chloride pipe 
were used to prevent the trap from collapsing. Traps were attached to 
the shore and allowed to fish with the opening facing downstream. 

Frozen Pacific herring, CZtcpea harengus pallasi Valenciennes, were used 
as bait. Herring were put in perforated plastic containers and placed 
in the cod end of the hoop trap. 

The otolith bone and a section of vertebrae containing at least two 
centrum bones were collected from a sample of burbot used for aging. 
Vertebrae were kept frozen until after the field season, at which time 
they were thawed, placed in a solution of common dish soap and water for 
approximately 24 hours, cleaned with a stiff-bristle tooth brush, and 
allowed to dry. The otolith bones were cleaned and then ground on a 
whetstone to aid in the age identification process. 

FIND INCS 

Aging Structure (Vertebra vs. Otolith) Analysis 


Age and growth of fish can sometimes be determined through the length- 
frequency distribution or through tagging and recapture methods, but the 
most practical method is the study of annual marks laid down in skeletal 
structures of fish of known length. The skeletal structures commonly 
used for burbot age determination are the otolith and the vertebra 
centrum bone. Burbot scales are very small, deeply imbedded, and often 
without annuli and, thus, are not suitable f o r  age determination. 

During the 1985 field season, both vertebrae and otolith bones were 
collected from a total of 283 burbot. Each structure was examined three 
times each by four different fisherv biol.ogists to determine its age. 
Thus each structure was interpreted 12  times in total. The following 
are the findings from the analysis: 

1. 	 Within-reader variability ranged from 1.6 to 5.0 Average Percent 
Error (APE) for vertebrae and 2 . 9  to 5 . 7  APE for otoliths 
(Table 1). 
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2. 	 Between-reader variability was 6.9 APE for vertebrae and 7 . 3  APE 
for otoliths. 

3 .  	 For a l l  readers, there were no significant differences in the mean 
age of samples (analyzed separately) read with vertebrae versus 
those of the same samples read with otol-iths (Table 2, Figure 2 ) .  

4 .  	 For the samples read, there was a slight tendency to age otoliths 
one year older than vertebrae, although the difference was not 
significant for all readers (Figure 3 ) .  

Based on these findings, it appears that there is no difference in 
variability within or between readers for either of the aging 
structures. Therefore, using a variety of readers to determine the age 
of Tanana River burbot, either structure could be used to provide 
comparable results. 

The slight tendency to age otoliths one year older than vertebrae is 

probably due to the readers' inexperience in examining vertebra 

structures and the difficulty in identifying the first vertebra annulus. 


Length, Weight, and Sex of Burbot Sampled for Aging 


Of the 283 burhot used in the aging study, 168 were selected from 
hoop-trap catches obtained durjng the tagging study, and 115 were turned 
in by anglers. The meat had been filleted off the angler-supplied 
fish, but the head was connected to the skeletal svstem; thus, I was 
able to obtain vertebrae and otoliths as well as n total-length 
measurement. However, weight, sex, and maturity data were not available 
on some of the samples received from anglers. 

The sex ratio of 203 burbot within the sample was approximately 1 : 1 ,  
with 99 males and 104 females; 7 7 %  of these fish (both males and 
females) were sexually mature by age 6 ,  and all were mature by age 9 .  

Of 283 burbot aged, age ranged from 0 to 20 years (Table 3 ) ,  and length 
ranged from 133 to 1 ,135  mm ( F i g .  4 ) .  Rurbot ranging from age 3 to age 
10 accounted for approximately 85% of both samples. The mean length for 
the entire sample was 551 mm and the mean weight was 1 , 3 0 6  g; the 
average age of the burbnt in the sample was approximately age 8. 

Weights of individual burbot vary greatly. Fish of similar lengths and 
age often differed in total weight by as much as 1,000 g (2.2 lbs). 
Chen (1969) stated that a gorged burbot stomach and the intestine could 
make up as much as 25% of the body weight. This is reflected in the 
weight-range of burbot in the sample (Table 4 ) ;  fish of the same age and 
length differed consi.derabl:T in weight. 

Burbot Tagging Project 


The burbot-tagging proiect in 1985 was conducted in seven different 
sectjons of the Tnnana River (Table  5 ) .  Tn sections 1 through 4, the 
project was conducted by the Fairbanks staff, while sections 5, 6 and 7 
were completed by the Delta Junction s t a f f .  Baited hoop traps were used 
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Table 2 .  Summary statistics for vertebra age vs. otolith age by reader. 

Reader Me an 95% C.I. Probability 


1 -0.28 -0.72 to 0.16 0.21 

2 -0.38 -0.86 to 0.10 0.12 

3 -0.16 -0.57 to 0.27 0.48 

4 -0.14 -0.55 to 0.26 0.48 

* 
Probability levels were determined from a paired t-test. The 

hypothesis tested was: The difference between vertebra age and 

otolith age is 0 years. 
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t o  c a p t u r e  b u r b o t .  These t r a p s  were t i e d  t o  s h o r e  and f i s h e d  w i t h  t h e  
e n t r a n c e  of t h e  t r a p  p o i n t i q g  downstream. The Tanana River  is  a 
meandering g l a c i a l  s t r e a m ,  having  many s i d e  channels  and backwater 
s lough a r e a s .  Water depth  and v e l o c i t y  car, v a r y  g r e a t l y  w i t h i n  t h e  
r i v e r .  During our  hoop-trapping and t a g g i n g  p r o j e c t ,  a s  many d i f f e r e n t  
t y p e s  of h a b i t a t  as p o s s i b l e  were sampled so  t h a t  t h e  a r e a s  p r e f e r r e d  by 
burbot  could be  i d e n t i f i e d .  However, burbot  seemed t o  be d i s t r i b u t e d  
throughout  t h e  sys tem,  and w e  d i d  n o t  i d e n t i f v  any one h a b i t a t  t y p e  t h a t  
s i g n i f i c a n t l y  outproduced t h e  o t h e r s .  

During t h e  1985 f i e l d  s e a s o n ,  998 burbot  were caught  i n  t h e  Tanana River 
(from t h e  Wood River  upstream t o  approximate ly  t h e  mouth of t h e  Healy 
R i v e r ) .  O f  t h e s e ,  841 burbot  p r e a t e r  than  300 mm l o n g  were tagged and 
r e l e a s e d .  T h i s  amount b r i n g s  t h e  t o t a l  number of tagged burbot  i n  t h e  
Tanana River  s i n c e  1983 t o  1,040; i n  1983 100 were tagged ,  and i n  1984 
an a d d i t i o n a l  99 were tagged ( H a l l b e r g  1985).  T o t a l  t a g  r e c o v e r i e s  from 
a n g l e r s  and t h e  s t a f f  f o r  each of t h e  3 v c a r s  were 13, 5,  and 15,  
r e s p e c t i v e l y .  Only e i g h t  t a g s  were r e t u r n e d  by a n g l e r s ;  a l l  of them 
were from 1985. 

Recover ies  of 24 tagged burbot  i n d i c a t e d  no s i g n i f i c a n t  movements, i n  
t h a t  t h e  f i s h  were caught  w i t h i n  5 m i  of where t h e y  were tagged.  The 
remaining n i n e  f i s h  showed c o n s i d e r a b l e  movement, a l l  i n  an  upstream 
d i r e c t i o n ,  a v e r a g i n g  40  m i .  One i n d i v i d u a l  tagged n e a r  Rosie  Creek w a s  
caught  7 months l a t e r  n e a r  t h e  mouth of Shaw Creek, which i s  113 m i  
upstream. 

The mean t o t a l  l e n g t h  of burbot  was 461 mm, and t h e  l e n g t h s  d i d  n o t  v a r y  
s i g n i f i c a n t l y  from one s e c t i o n  of t h e  Tanana River t o  a n o t h e r .  Mean age  
was approximate ly  5 t o  6 y e a r s .  Mean t o t a l  l e n g t h  of burbot  sampled f o r  
t h e  a g i n g  a n a l y s i s  (n=283) was 551 mm. The l a r g e r  s i z e  of t h e  f i s h  i n  
t h e  a g i n g  sample r e f l e c t s  t h e  a n g l e r s '  p r e f e r e n c e  f o r  keeping l a r g e r  
f i s h  (40X of t h e  burbot  used f o r  t h e  ag ing  a n a l y s i s  were o b t a i n e d  from 
a n g l e r s ) .  Burbot rangjng  from 325 t o  575 mm and from 3 t o  9 y e a r s  
comprised 84% of t h e  t o t a l  sample ( F i g .  5 ) .  

The hoop-trap c a t c h e s  f o r  each s e c t i o n  of the r i v e r  ranged from 0.8 t o  
3.3 burbot  p e r  n e t  n i g h t  (Table  5 ) .  These f i g u r e s  r e f l e c t  o n l y  t h e  
c a t c h ,  and w h i l e  t h e y  c a n  l i k e l y  be used  f o r  comparat ive purposes  i n  
f u t u r e  sampling i n  t h e  same a r e a s ,  t h e y  may o r  may n o t  p r o v i d e  a n  
adequate  index  of abundance. A mark-recapture  p o p u l a t i o n  e s t i m a t e  f o r  a 
5-mi s e c t i o n  of t h e  Tanana River  i s  planned t o  b e  conducted i n  1986. I f  
s u c c e s s f u l ,  t h i s  may p r o v i d e  an a d d i t i o n a l  abundance e s t i m a t o r  t h a t  can 
be used on an annual  b a s i s  t o  de te rmine  how t h e  p o p u l a t i o n  is  responding  
t o  t h e  c u r r e n t  l eve l  cf h a r v e s t .  A d d i t i o n a l  i n f o r m a t i o n  concern ing  
Tanana River  burbnt  c a t c h  p e r  u n i t  of e f f o r t  may be found i n  p a r t  C of 
t h e  o v e r a l l  i n v e s t i g a t i o n .  
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